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PREFACE 


This  report  has  been  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  to:  Phase  I  Investi¬ 
gations.  Copies  of  these  guidelines  may  be  obtained  from  the  Of f i .  e  of 
Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phav  I 
investigation  is  to  identify  expeditiously  those  dams  which  may  pose, 
hazards  to  human  life  or  property.  The  assessment  of  the  genera]  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  arc 
beyond  the  scope  of  a  Phase  T  investigation;  however,  the  investigation 
is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  tin- 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  lo  inspection, 
such  action,  while  improving  the  stability  and  safety  of  the  dam,  remove - 
the  normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  Lf  inspected  under  the  normal  opera*  ing 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dan-  depends  on 
numerous  and  constantly  changing  internal  and  external  condit  ion  .  and 
is  evolutionary  in  natu  e.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  point  in  the  future.  Only  through  frequent  inspections 
ran  unsafe  conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage  potential. 


Based  upon  the  visual  inspection,  past  performance  and  the  available 
engineering  date,  the  dam  and  its  appurtenant  structures  appear  to  be  in 
fair  condition. 

In  accordance  with  the  Corps  of  Engineers'  evaluation  guidelines,  the 
size  classification  of  this  dam  is  small  and  the  hazard  classification 
is  high.  The  combined  reservoir  storage  and  spillway  capacity  is  adequate 
to  pass  the  PMF  (Probable  Maximum  Flood)  peak  inflow  without  overtopping 
the  dam.  The  spillway  capacity  is  considered  to  be  adequate. 

The  following  recommendations  are  made  for  action  by  the  owner: 

1.  That  the  trees,  brush,  and  weeds  be  removed  from  the  embank¬ 
ment  slopes  and  to  ten  feet  downstream  from  the  toe  of  the 
embankment  and  that  a  close  inspection  of  the  slope  surface  be 
made  at  that  time. 

2.  That  the  trees,  brusli  and  weeds  be  removed  from  the  spillway 
outlet  channel  and  stilling  basin. 

3.  That  the  wet  condition  located  to  the  right  of  the  outlet 
structure  be  examined  after  removal  of  trees,  brush  and  weeds 
to  identify  its  source  and  that  regular  observations  be  made 
noting  flow  and  clarity.  If  changes  are  noticed  take  immediate 
steps  to  correct  the  condition. 

4.  That  a  means  for  providing  an  upstream  closure  control  on  the 
intake  structure  be  developed  and  installed. 
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That  a  formal  surveillance-  and  do-.  «tr<.  arc  warning  /nter.  he 
developed  to  used  during  period-  of  ia-avy  or  prolonged 
precipitation. 

•.at  a  schedule  of  regular  ma i r.t ei  «.  ■  of  tit  ~i  he  ’.cv loped 

and  implemented  including  slope  i-arac  a  and  -ration  of  t:u 
control  gate  on  -it  least  an  annual  ns  is. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

SADDLE  LAKE  DAM 

NDI-ID  NO.  PA-00895 
DER-ID  NO.  66-56 


SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

A.  Authority 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspections  of  dams  throughout  the  United  States. 

B.  Purpose 

The  purpose  is  to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  and  property. 

1.2  DESCRIPTION  OF  PROJECT 


A.  Description  of  Dam  and  Appurtenances 

The  Saddle  Lake  Dam  is  a  homogeneous  earthfill  structure  with 
an  earthfilled  cutoff  trench  at  the  center  of  the  embankment  foundation. 
The  top  of  the  dam  embankment  is  24  feet  above  the  streambed  elevation. 
The  main  embankment  is  350  feet  in  length  to  where  it  meets  a  natural 
high  knoll  at  its  right  abutment.  The  knoll  is  about  100  feet  across 
beyond  which  a  second  embankment  section  has  been  constructed  extending 
approximately  another  400  feet  to  the  right  where  it  abuts  the  natural 
ground  surface.  Refer  to-  Appendix  F,  Plate  TtT  for  plan  view-. 

An  uncontrolled  concrete  triangular  weir  spillway  is  located 
at  the  left  abutment  of  the  main  embankment.  The  approach  to  the  spill¬ 
way  is  through  a  45  foot  wide  approach  channel  from  the  left  side  of  the 
reservoir.  This  channel  is  a  90°  curved  section  about  200  feet  in 
length. 


The  spillway  outlet  channel  has  a  concrete  slab  and  21!  to  IV 
sloped  concrete  side  walls  and  extends  57  feet  downstream  from  the  crest 
of  the  weir.  Beyond  this  point,  the  channel  is  paved  with  riprap  including 
a  stilling  basin  about  200  feet  further  downstream. 
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The  blowoff  facility  consists  of  an  18-inch  diameter  steel 
pipe  with  a  downstream  control.  The  submerged  entrance  invert  is 
elevation  935  and  the  discharge  invert,  downstream  of  the  valve  house  is 
elevation  932.5.  The  valve  house  is  located  approximately  220  feet  to 
the  right  of  the  spillway  wall  near  the  toe  of  the  downstream  embank¬ 
ment.  It  is  a  concrete  structure  witli  a  removal  timber  roof.  Access  to 
the  inside  of  the  control  house  is  gained  by  moving  the  roof  to  the  side 
and  descending  a  permanently  anchored  steel  ladder.  An  18-inch  gate 
valve  controls  the  flow  through  this  outlet.  Refer  to  Appendix  F  for 
selected  drawings  and  Appendix  E  for  photographs.  The  dam  reservoir  is 
used  as  a  recreational  lake  for  the  surrounding  residential  community. 


B.  Location: 

C.  Size  Classification: 

D.  Hazard  Classification: 

E.  Ownership : 

F.  Purpose : 


Tunkhannock  Township,  Wyoming  County 
U.S.G.S.  Quadrangle,  Factoryville,  Pa. 
Latitude:  41°-37.3’,  Longitude:  75°-51.9' 
(Refer  to  Appendix  F,  Plates  T  and  II) 


Small:  Height 
Volume 


24  feet. 

357  acre-feet. 


High  (See  Section  3.1.E), 

Saddle  Lake,  Inc. 

R.  D.  #5 

Tunkhannock,  Pa.  18657 
Recreation 


G .  Design  and  Construction  History 

The  Saddle  Lake  Dam,  as  constructed,  was  designed  by  John  R. 
Kearney,  Registered  Professional  Engineer  of  Dunmore,  Pennsylvania.  The 
facility  was  constructed  in  1964-65  by  the  owner-contractor  .T.  Hark 
Robinson  of  Tankhannock,  Pennsylvania.  Stripping  of  the  project  area 
was  begun  in  June,  1964  and  the  construction  was  completed  in  November, 
1965. 


H .  Normal  Ope  rat i ng  Procedures 

There  is  no  operating  procedure  for  this  dam.  Its  sole  purpose 
is  recreational  and  the  water  level  is  controlled  by  runoff  flow  and 
natural  springs  underlying  the  lake. 

1.3  PERTINENT  DATA 


l  ( 


A.  I )  rain  a  g  e  _A_r  e  a  (square  miles) 

Computed  for  this  report 


0.40 
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Design  Engineer's  Value  0.53 

B.  Discharge  at  Dam  Site  (cubic  feet  per  second) 

See  Appendix  C  for  calculations 

Maximum  observed  flood  at  dam  site.  Date  unknown.  10 

Warm  water  outlet  None 

Blowoff  pipe  at  low  pool  elevation  940  18 

Blowoff  pipe  at  normal  pool  elevation  952  34 

Spillway  capacity  at  maximum  pool  elevation  957  1,870 

C.  Elevation  (feet  above  mean  sea  level) 

Top  of  dam  (design)  957 

Low  point  in  embankment  956.9 

Normal  pool  952 

Upstream  portal  invert  of  blowoff  pipe;  about  935 

Downstream  portal  invert  of  blowoff  pipe;  about  932.5 

Streambed  at  centerline  of  dam;  about  933 


D.  Reservoir  (miles) 

Length  of  maximum  pool  .7 

Length  of  normal  pool  .6 

E.  Storage  (acre-feet) 

Spillway  crest  (Elev.  952)  175 

Top  of  dam  (Elev.  957)  357 

F.  Reservoir  Surface  (acres) 

Top  of  dam  (Elev.  957)  44.8 

Spillway  crest  (Elev.  952)  29.4 
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G. 


Dam 


For  general  plan  and  typical  sections  refer  to  Appendix  F, 
Plates  III  and  IV. 

Type:  Homogeneous  earthfill. 

Length:  850  feet. 

Height:  24  feet. 

Top  Width:  16  and  21  feet  (design). 

Side  Slope:  Design:  3H  to  IV  (upstream  &  downstream) 

Surveyed:  Upstream  2.76H  to  IV. 

Downstream  2.85H  to  IV. 


Zoning:  None. 

Impervious  Core:  None. 

Cutoff:  Cutoff  trench  excavated  to  rock. 

Grout  Curtain:  None. 

H .  Outlet  Conduit 

One  18-inch  blowoff  pipe  with  a  18-inch  gate  near  downstream 
toe . 

I.  Spillway 

Type:  Uncontrolled  triangular  weir  with  chute  constructed  of 

concrete  slabs  and  walls  having  2:1  slope  on  each  side. 

Length:  44  feet  at  crest. 

Crest  elevation:  952.0. 

J .  Regulating  Outlet 
See  Section  I.3.H. 
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SECTION  2  -  ENGINEERING  DATA 


( 


2.1  DESIGN 

The  engineering  design  information  which  has  been  located  in  the 
PennDER  files  and  from  the  owner  is  limited  to  summary  data  tabulated  on 
the  design  drawings.  Hydraulic  design  data  and  test  pit  descriptions 
are  included.  There  are  no  slope  or  structural  stability  calculations 
or  hydrologic  or  detailed  hydraulic  computations. 

2.2  CONSTRUCT  ION 

Information  regarding  the  construction  of  the  dam  is  recorded  in 
the  PennDER  inspection  reports.  Considerable  guidance  was  given  to  the 
owner  during  the  construction  period,  relative  to  placement  of  embank¬ 
ment  materials  and  modifications  to  the  design  plans  because  of  actual 
field  conditions  differing  from  the  design  assumptions.  Plate  V, 
Appendix  F,  reflects  final  design. 


2.3  OPERATION 


There  are  no  operation  or  maintenance  records  in  the  PennDER  files 
or  with  the  owner.  The  dam  and  reservoir  are  used  as  a  recreation  lake 
by  the  surrounding  residential  development.  Operational  intentions  are 
to  keep  the  reservoir  water  surface  level  as  near  the  spillway  crest  as 
possible . 


2.4  EVALUATION 

A.  Availability 

The  engineering  data  available  for  examination  includes  design 
drawings,  summary  hydraulic  information,  inspection  reports,  and  general 
correspondence,  all  in  the  PennDER  files. 

B.  Adequacy 

The  design  drawings,  summary  data  along  with  the  observed 
conditions  and  subsequent  calculations  are  sufficient  to  make  a  reason¬ 
able  assessment  of  the  overall  conditions  of  the  dam. 

C.  Operating  Records 

Formal  operating  records  are  not  maintained  for  this  dam.  The 


owner's  representative  reported  that  the  maximum  flow  observed  over  the 
spillway  was  about  one  inch,  time  unknown. 


L 


There  have  been  no  modifications  to  this  facility  since  the 
completion  of  construction  in  1965. 


( 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


A.  General 


The  general  appearance  of  the  Saddle  Take  Dam  is  fair.  This 
description  is  based  upon  the  heavy  growth  of  weeds,  brush  and  trees  on 
the  slopes  and  in  the  spillway  outlet  channel.  Maintenance  of  the 
embankment  slopes  has  been  minimal.  The  control  valve  for  the  outlet 
pipe  was  opened  for  this  inspection.  It  was  operated  satisfactorily  by 
one  man.  The  visual  inspection  check  list  is  in  Appendix  A  of  this 
report.  Photographs  taken  during  the  inspection  are  reproduced  in 
Appendix  E. 


B.  Embankment 

The  heavy  growth  on  the  embankment  slopes  did  not  permit  close 
inspection  of  the  slope  surfaces.  This  condition  applies  to  both  sections 
of  the  embankment  on  either  side  of  the  knoll. 

The  top  of  the  embankment  is  partially  covered  by  the  deter¬ 
iorated  remains  of  a  bituminous  paved  surface.  The  field  measured  slope 
ratios  are  2.76H  to  IV  upstream  and  2.85H  to  IV  downstream  as  compared 
to  3H  to  IV  for  both  slopes  on  the  design  drawings. 

Water  was  observed  at  one  area  to  the  right  of  the  outlet 
channel  downstream  from  the  toe.  The  water  was  stagnant  and  flow  was 
not  detected.  Inspection  along  the  toe  did  not  detect  any  other  wet  or 
seepage  areas. 

The  major  portion  of  the  crest  of  the  dam,  on  the  basis  of  the 
results  of  the  field  survey,  is  above  the  crest  design  elevation  of 
957.0.  One  exception  is  a  low  point,  956.9,  on  the  right  segment  of 
the  embankment.  Refer  to  Appendix  A,  Plate  A-II. 

C.  Appurtenant  Structures 

The  appurtenant  structures  for  this  facility  include  a  concrete 
triangular  weir,  concrete  paved  outlet  channel,  concrete  valve  house, 
and  concrete  intake  and  outlet  structures. 

The  spillway  and  its  outlet  slab  and  sloped  walls  did  not  show 
any  serious  deterioration  or  cracks.  The  outlet  slab  slopes  gently  to 
its  terminus  57  feet  downstream  from  the  crest  of  the  spillway.  The 
spillway  outlet  channel  continues  beyond  the  concrete  and  is  paved  with 
riprap,  including  the  side  slopes  to  a  stilling  basin  approximately  250 


feet  downstream.  The  riprapped  portion  of  this  channel  and  the  stilling 
basin  is  grown  over  with  a  dense  cover  of  brush  and  small  trees.  As  a 
result,  the  condition  of  the  channel  could  not  be  determined  by  >  i] 
inspection. 

The  concrete  intake  structure  is  submerged.  The  valve  house, 
which  controls  the  flow  through  the  18- inch  steel  pipe,  is  located  near 
the  downstream  toe  of  the  embankment.  The  house  is  a  concrete  structure 
with  a  tar  paper  covered  wooden  removable  roof.  The  roof  is  vented. 

Access  to  the  house  is  gained  by  sliding  the  roof  to  one  side  and 
descending  a  ladder  made  of  reinforcing  bars  and  imbedded  into  the 
concrete.  The  owner's  representative  entered  the  valve  house  and  operated 
the  18-inch  gate  valve  for  the  inspection.  It  was  operated  satisfactorily. 

The  outlet  structure  is  a  concrete  endwall  which  discharges 
into  a  narrow  shallow  ditch.  This  ditch  is  not  very  well  defined.  The 
general  area  downstream  from  the  dam  is  swampy.  This  condition  is 
attributed  to  natural  springs  throughout  this  area. 

D.  Reservoir  Area 


The  reservoir  surface  area  is  about  29  acres.  The  land 
surrounding  this  area  is  mostly  wooded  with  some  open  fields  along  the 
right  side.  The  slopes  are  gentle  in  the  open  areas  and  moderate  in 
the  woodlands.  There  is  no  evidence  of  erosion  and  the  area  appears 
stable.  Sedimentation  has  not  been  reported  as  a  problem. 

E.  Downstream  Channel 

Saddle  Lake  Dam  is  situated  at  the  headwaters  of  Osterhout 
Creek.  The  area  immediately  downstream  from  the  dam  has  very  flat 
overbanks  and  is  reported  by  the  owners  representative  to  have  been  a 
swamp  prior  to  the  construction  of  the  dam.  The  overbank  areas  in  the 
flood  plain  are  wooded  for  about  one-half  mile  downstream  where  the 
stream  crosses  under  a  Township  Road.  Beyond  this  point  there  are  some 
residences  near  the  stream  and  some  of  the  overbank  area  is  cleared. 
Because  of  the  hazard  to  roadway  traffic  and  more  than  a  few  residents 
in  this  area,  in  the  event  of  a  dam  break,  the  hazard  classification  of 
the  dam  is  "High". 

3.2  EVALUATION 

On  the  basis  of  the  visual  observations  the  Saddle  Lake  Dam  is  in 
fair  condition.  This  classification  is  based  primarily  on  the  density 
of  weeds,  brush  and  small  trees  on  the  slopes  and  in  the  spillway  outlet 
channel.  The  wet  and  stagnant  water  condition  of  the  water  should  be 
closely  observed  on  a  regular  schedule.  Its  source  should  be  identified 
after  the  slope  cover  has  been  removed.  The  control  for  the  outlet  pipe 
is  downstream.  Consideration  should  be  given  to  provide  a  control  at 
the  submerged  intake  structure. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 


Other  than  attempting  to  maintain  the  water  level  at  the  spillway 
crest  elevation,  there  are  no  operating  procedures  for  this  dam. 

4.2  MAINTENANCE  OF  DAM 

There  is  no  regular  maintenance  schedule  for  the  dam.  The  slope 
cover  needs  to  be  cut  and  the  spillway  outlet  channel  and  the  stilling 
basin  need  to  be  cleared  of  brush  and  trees. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


The  operational  facility  for  Saddle  Lake  Dam  includes  the  outlet 
control  valve.  This  valve  is  operated  occasionally  but  not  on  any 
regular  schedule.  It  was  operated  satisfactorily  at  the  time  of  this 
inspection. 

4.4  WARNING  SYSTEM 

There  is  no  formally  organized  surveillance  or  downstream  warning 
system  in  operation  for  this  dam. 

4.5  EVALUATION 

As  noted  above,  there  is  no  planned  or  regularly  scheduled  operation 
or  maintenance  of  the  dam,  and  there  is  no  surveillance  or  warning 
system  in  operation.  The  observed  condition  of  the  facility  points  out 
the  need  for  the  development  and  implementation  of  a  regular  maintenance 
and  operation  plan. 
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SECTION  5  -  HYDROLOGY/ HYDRAULICS 


5.1  EVALUATION  OF  FEATURES 


A.  Design  Data 

The  hydrologic  and  hydraulic  analyses  available  from  PennDER 
for  Saddle  Lake  Dam  were  not  very  extensive.  No  frequency  curve,  unit 
hvdrograph,  nor  flood  routings  were  submitted  by  the  designer  to  PennDER. 
The  files  indicated  that  the  spillway  had  the  capacity  to  pass  the  "C" 
curve  flow  of  800  cfs  with  about  1.7  feet  of  freeboard. 

B.  Experience  Data 

The  greatest  flow  since  completion  of  the  dam  has  occurred  on 
several  occasions  when  the  depth  of  flow  over  the  spillway  weir  was 
about  2  inches.  The  project  passed  those  small  rises  without  any  damage. 

C.  Visual  Observations 

On  the  date  of  the  inspection,  no  conditions  were  observed 
that  would  indicate  that  the  appurtenant  structures  of  the  dam  could  not 
operate  satisfactorily  during  a  flood  event,  until  the  dam  is  overtopped. 

D.  Overtopping  Potential 

Saddle  Lake  Dam  has  a  total  storage  capacity  of  357  acre-feet 
and  an  overall  height  of  24  feet,  both  referenced  to  the  top  of  the  dam. 
These  dimensions  indicate  a  size  classification  of  "Small",  The  hazard 
classification  is  "High"  (see  Section  3.1.E). 

The  recommended  Spillway  Design  Flood  (SDF)  for  a  dam  having 
the  above  classifications  is  one-half  the  Probaole  Maximum  Flood  to  the 
Probable  Maximum  Flood  (PMF).  For  this  dam,  the  PMF  peak  inflow  is 
2,189  cfs  (see  Appendix  C  for  HEC-1  inflow  computations). 

Comparison  of  the  estimated  PMF  peak  inflow  of  2,189  cfs  with 
the  estimated  spillway  discharge  capacity  of  1,870  cfs  indicates  that  a 
potential  for  overtopping  of  the  Saddle  Lake  Dam  exists. 

An  estimate  of  the  storage  effect  of  the  reservoir  and  routing 
of  the  computed  inflow  hydrograph  through  the  reservoir  shows  that  this 
dam  has  the  necessary  storage  available  to  pass  the  PMF  without  over¬ 
topping. 
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The  small  size  and  high  hazard  categories,  in  accordance  with 
the  Corps  of  Engineers  criteria  and  guidelines,  indicates  that  the 
Spillway  Design  Flood  (SDF)  for  this  dam  should  be  one-half  the  Probable 
Maximum  Flood  to  the  full  Probable  Maximum  Flood  (PMF). 

Calculations  show  that  the  spillway  discharge  capacity  and 
reservoir  storage  capacity  combine  to  handle  the  full  PMF  with  about  0.9 
foot  of  freeboard  (Refer  to  Appendix  C) . 

Since  the  spillway  discharge  and  reservoir  storage  capacity 
can  pass  the  full  PMF  without  overtopping,  the  spillway  is  considered  to 
be  adequate. 

The  hydrologic  analysis  for  this  investigation  was  based  upon 
existing  conditions  of  the  watershed.  The  effects  of  future  development 
were  not  considered. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6 . 1  EVALUATION  OF  STRUCTURAL  STABILITY 
A.  Visual  Observations 


1.  Embankment 


Because  of  the  dense  cover  on  the  embankment  slopes  of 
the  Saddle  Lake  Dam,  the  condition  of  the  slope  surface  could  not  be 
closely  observed.  There  were  no  cracks  or  obvious  areas  of  settlement 
on  the  crest.  The  crest  serves  as  an  access  road  to  the  control  house 
and  to  the  spillway.  The  embankment  crest  elevation  is  above  the  design 
elevation  except  at  one  point  where  it  is  0.1  foot  below.  The  field 
measured  slopes  are  2.76H  to  IV  upstream  and  2.85H  to  IV  downstream  as 
compared  to  3H  to  IV  design  ratios  for  both  slopes.  As  near  as  could  be 
determined,  there  were  no  signs  of  heaving  or  settlement  and  the  slopes 
are  judged  to  be  stable. 

Again,  the  slope  cover  should  be  cut  and  the  slope  surface 
should  be  examined  closely  at  that  time. 

The  wet  spot  with  stagnant  water  to  the  right  of  the 
outlet  structure  and  downstream  from  the  toe  of  the  embankment  does  not 
appear  to  have  influence  on  the  stability  of  the  embankment.  There  was 
no  overland  flow  noticed  from  this  location  and  the  remainder  of  the 
surface  along  the  toe  was  dry.  The  numerous  natural  springs  in  this 
locale  suggest  this  may  have  developed  from  one  such  spring.  Its  source 
should  be  identified  when  the  slope  cover  is  removed  and  the  condition 
should  be  observed  on  a  regular  schedule  to  detect  any  change  in  flow  or 
clarity. 

2.  Appurtenant  Structures 

The  appurtenant  structures  for  Saddle  Lake  Dam  include 
the  spillway  and  its  outlet  channel,  the  intake  structure,  outlet  pipe, 
valve  house  and  outlet  structure. 

The  intake  structure  is  submerged  and  could  not  be  observed. 
The  outlet  conduit  is  an  18-inch  steel  pipe  which  is  controlled  by  an 
18-inch  gate  valve  in  the  valve  house.  All  features  appear  in  stable 
condition  based  upon  the  operation  of  the  gate  valve  and  the  discharge 
at  the  outlet  structure  at  the  time  of  this  inpsection. 

The  spillway  and  its  outlet  channel  did  not  show  any 
signs  of  structural  distress  or  Instability.  The  discharge  channel, 
however,  needs  to  be  cleared  of  weeds,  shrubs  and  small  tree  growth. 
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B.  Design  and  Construction  Data 


There  are  no  slope  stability  or  structural  stability  calcul¬ 
ations  on  record  in  the  PennDER  files  or  with  the  owner.  Hydraulic 
design  and  test  pit  exploration  information  is  summarized  on  the  design 
drawings. 


Construction  data  are  limited  to  PennDER  inspection  reports. 
The  information  does  not  indicate  any  special  stability  problems. 

C.  Operating  Records 

There  are  no  operating  records  for  this  dam. 

D.  Post  Construction  Changes 

There  have  been  no  changes  made  to  this  facility  since  its 
completion  in  1965. 

E.  Seismic  Stability 

This  dam  is  located  in  Seismic  Zone  1  and  it  is  considered 
that  the  static  stability  is  sufficient  to  withstand  minor  earthquake 
induced  dynamic  forces.  No  studies  or  calculations  have  been  made  to 
confirm  this  assumption. 
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SECTION  7  -  ASSESSMENT  &  RECOMMENDATIONS 


7.1  DAM  ASSESSMENT 

A.  Safety 

The  visual  inspection,  the  review  of  the  design  drawings  and 
the  historical  records  of  the  development  and  operation  indicates  that 
this  dam  is  in  fair  condition.  The  inspection  did  not  detect  any  signs 
of  major  distress  on  or  in  the  vicinity  of  the  embankment.  There  were 
signs  of  seepage  as  evidenced  by  stagnant  water  in  the  area  to  the  right 
of  the  outlet  structure.  Items  which  require  maintenance  attention 
include  trees,  brush  and  weeds  from  both  slope  areas,  and  from  the 
spillway  outlet  channel. 

In  accordance  with  the  Corps  of  Engineers  evaluation  guide¬ 
lines,  the  combination  of  storage  and  spillway  capacity  is  sufficient 
for  passing  the  full  PMF.  The  spillway  is  considered  to  be  adequate. 

B.  Adequacy  of  Information 

Although  the  available  engineering  data  are  not  sufficient  to 
make  a  detailed  analysis  of  the  stability  of  the  dam  and  its  appurtenant 
structures,  the  available  drawings,  reports  and  the  observed  physical 
conditions  are  judged  sufficient  for  making  a  reasonable  assessment  of 
the  overall  condition  of  the  dam. 

C.  Urgency 

The  recommendations  presented  below  should  be  implemented 
without  delay. 

D.  Necessity  for  Additional  Studies 

Additional  studies  are  not  required  at  this  time. 

7.2  RECOMMENDATIONS 

A.  Facilities 

In  order  to  assure  the  continued  satisfactory  operation  of 
this  dam,  the  following  recommendations  are  presented  for  implementation 
by  the  owner: 
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1.  That  the  trees,  brush,  and  weeds  be  removed  from  the 
embankment  slopes  and  to  ten  feet  downstream  from  the  toe 
of  the  embankment  and  that  a  close  inspection  of  the 
slope  surface  be  made  at  that  time. 

2.  That  the  trees,  brush  and  weeds  be  removed  from  the 
spillway  outlet  channel  and  stilling  basin. 

3.  That  the  wet  condition  located  to  the  right  of  the  outlet 
structure  be  examined  after  removal  of  trees,  brush  and 
weeds  to  identify  its  source  and  that  regular  observations 
be  made  noting  flow  and  clarity.  If  changes  are  noticed 
take  immediate  steps  to  correct  the  condition. 

4.  That  a  means  for  providing  an  upstream  closure  control  on 
the  intake  structure  be  developed  and  installed. 

B.  Operation  and  Maintenance  Procedures 

1.  That  a  formal  surveillance  and  downstream  warning  system 
be  developed  to  be  used  during  periods  of  heavy  or  pro¬ 
longed  precipitation. 

2.  That  a  schedule  of  regular  maintenance  of  the  dam  be 
developed  and  implemented  including  slope  clearance  and 
operation  of  the  control  gate  on  at  least  an  annual 
basis. 
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CHECK  LIST 


PHASE  I  -  VISUAL  INSPECTION  REPORT 

PA  PEP  -  66-56  NDI  NO.  PA-00  895 

NAME  OF  DAM  Saddle  Lake  Dam _  HAZARD  CATEGORY  High _ 

TYPE  OF  DAM  Earth  Embankment 

LOCATION  Tunkhannock _ _  TOWNSHIP  Wyoming _  COUNTY,  PENNSYLVANIA 

INSPECTION  DATE  6-20-79  WEATHER  Sunny _ TEMPERATURE  70's 

INSPECTORS:  R-  Houseal  (Recorder)  OWNER'S  REPRESENTAT I VE ( s ) : 

H.  Jongsma  James  Robinson 

R.  Shireman 
J.  Watson 


NORMAL  POOL  ELEVATION:  952  AT  TIME  OF  INSPECTION: 

BREAST  ELEVATION: _ 957 _ _  POOL  ELEVATION:  952 _ 

SPILLWAY  ELEVATION: _ 952 _  _  TAILWATER  ELEVATION: _ 

MAXIMUM  RECORDED  POOL  ELEVATION:  Spillway  +  1"  (time  unknown) 

GENERAL  COMMENTS: 

Valve  opened  about  4  years  ago.  Opened  today  for  inspection.  No 
maintenance  program.  This  is  the  headwater  for  the  stream.  Springs 
feed  the  lake  as  the  only  source  of  water. 

Downstream  area  reported  to  have  been  a  swamp  prior  to  construction 
of  the  dam. 


A- 1 


V  I  SUAL  INSPECTION 
EMBANKMENT 


NO  I  NO.  PA-00  895 


OBSERVATIONS  AND  REMARKS 

A.  SURFACE  CRACKS 

None  evident.  Slopes  completely  covered  with 
heavy  growth  of  weeds  and  brush  and  some  small 
trees . 

B.  UNUSUAL  MOVEMENT 
BEYOND  TOE 

None  observed  -  heavy  stand  of  trees  and  brush 
downstream  of  toe. 

C.  SLOUGHING  OR  EROSION 
OF  embankment  OR 
ABUTMENT  SLOPES 

None  detectable  -  cover  too  thick  to  observe 
slope  conditions. 

D.  ALIGNMENT  OF  CREST: 
HOP  1 ZONTAL: 
VERTICAL: 

Horizontal  appears  good. 

Vertical  -  see  Plate  A-1I,  Appendix  A. 

E.  RIPRAP  FAILURES 

None  observed  -  weed  growth  too  thick  to 
waters  edge. 

F.  JUNCTION  EMBANKMENT 
&  ABUTMENT  OR 

SPILLWAY 

Appears  sound  in  all  areas. 

G.  SEEPAGE 

Stagnant  water  at  toe  of  downstream  slope  near 
right  abutment  -  no  observed  flow.  No  seepage 
evident  on  downstream  slope.  Toe  area  other 
than  that  above  appears  dry. 

H.  DRAINS 

None  visible. 

J.  GAGES  &  RECORDER 

None. 

K."  COVER  (GROWTH) 

Upstream  -  trees,  brush  and  weeds  -  some  large 
rocks  visible. 

Top  -  paved  roadway  -  bituminous  -  deteriorated 
_ Dowpslream  -  trees!  brush  and  weeds. _ 

HD  I  NO.  PA-00  895 


VISUAL  INSPECT | on 
OUTLET  WORKS 


OBSERVATIONS  AND  REMARKS 

A.  INTAKE  STRUCTURE 

Submerged . 

No  upstream  control. 

B.  OUTLET  STRUCTURE 

Concrete  endwall  with  18"  cast  iron  pipe  from  valve 
house.  Valve  house  has  a  wooden  cover  with  access 
ladder  inside  and  is  located  at  toe  of  downstream 
slope. 

C.  OUTLET  CHANNEL 

Narrow  ditch  with  overgrowth  of  brush  (24"  wide  ±) 
Stagnant  water. 

D.  GATES 

18"  gate  valve  in  valve  house  at  toe  of  downstream 
slope. 

E.  EMERGENCY  GATE 

As  above. 

F.  OPERATION  & 
CONTROL 

None . 

G.  BRIDGE  (ACCESS) 

None . 

Sc**-*? 


VISUAL  INSPECTION 
SPILLWAY 


NDI  NO.  PA-00  895 


OBSERVATIONS  AND  REMARKS 

A.  APPROACH  CHANNEL 

From  left  side  of  reservoir  -  90°  curve 
unobstructed . 

B.  WEIR: 

Crest  Cond i t ion 
Cracks 

Deter iorat ion 
Foundat i on 
Abutments 

Triangular  weir  with  sloping  apron  (concrete). 

No  serious  displacement  or  cracks. 

Side  walls  -  concrete  sloped  -  apron  narrows 
toward  downstream  side. 

Water  not  flowing  over  weir  -  surface  just  at 
crest . 

C.  DISCHARGE  CHANNEL: 
Lining 

Cracks 

Stilling  Basin 

Beyond  concrete  apron,  the  channel  is  overgrown 
with  heavy  stand  of  weeds,  and  small  trees.  Curved 
to  right.  Plunge  pool  at  end  of  channel  in  natural 
stream.  Condition  not  observed  due  to  heavy 
growth  of  brush. 

D.  BRIDGE  6  PIERS 

None. 

E.  GATES  &  OPERATION 
EQUIPMENT 

None. 

F.  CONTROL  &  HISTORY 

None. 
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NDI  NO.  PA-00  89 


VISUAL  INSPECTION 


OBSERVATIONS  AND  REMARKS 


RESERVOIR 


S I  opes 


Mostly  wooded  -  some  grassed  areas. 


Sedimentation  None  reported. 


Watershed 
Descr i pt ion 


Mostly  wooded. 


DOWNSTREAM  CHANNEL 


Corid  i  t  i  on 


Marsh  land  over  broad  wooded  area. 

Heavily  overgrown  -  this  area  is  source  of  any 
flow. 


S 1  opes 


Relatively  flat  and  wooded. 


Approx i mate 
Populat ion 


12  to  15  plus  roadway  traffic. 


No.  Homes 


Township  Road  plus  three  to  four  residences. 


s'. Knoll 

Embankment’  /  \  Roadway 

/  s~Des  iyn  Cre  s/  E/e  Mafion  95  7. 0 


EMBANKMENT  SECTiO 


CHECK  LIST 
ENGINEERING  DATA 


PA  PER  H  66-56 


NDI  NO.  PA-00  895 


NAME  OF  DAM  Saddle  Lake  Dam 


ITEM 

REMARKS 

AS-BUILT  DRAWINGS 

None . 

REGIONAL  VIC  INITY  MAP 

U.S.G.S.  Quadrangle,  Factoryville,  Pa. 

See  Plate  II,  Appendix  F 

CONSTRUCTION  HISTORY 

PennDER  Inspection  Reports  and  correspondence. 

GENERAL  PLAN  OF  DAM 

Design  plans  in  PennDER  files. 

TYPICAL  SECTIONS 

OF  DAM 

Design  plans  in  PennDER  files. 

OUTLETS: 

PLAN 

DETAILS 

CONSTRAINTS 
DISCHARGE  RATINGS 

Design  plans  in  PennDER  files. 

NDI  NO.  PA-00  895 


engineering  data 


ITEM 

REMARKS 

RAINFALL  & 

RESERVOIR  RECORDS 

None. 

DESIGN  REPORTS 

None. 

GEOLOGY  REPORTS 

None.  Soils  consultant  reports  on  field 
investigations  during  construction. 

DESIGN  COMPUTATIONS: 
HYDROLOGY  & 

HYDRAULICS 

DAM  STABILITY 

SEEPAGE  STUDIES 

Hydraulic  data  summarized  on  design  drawings. 

No  stability  or  seepage  information. 

MATERIALS  INVESTIGATIONS: 
BORING  RECORDS 
LABORATORY 

FIELD 

Test  pits  dug  with  a  backhoe. 

Laboratory  density  tests  and  a  few  field  density 
tests. 

POST  CONSTRUCTION 

SURVEYS  OF  DAM 

None. 

BORROW  SOURCES 

Not  identified. 

ND I  NO.  PA-00  «95 


ENGINEERING  DATA 


ITEM 

1 

REMARKS 

MONITORING  SYSTEMS 

None . 

MODIFICATIONS 

Spillway  design  modified  during  construction  to 
accommodate  field  conditions. 

HIGH  POOL  RECORDS 

None. 

POST  CONSTRUCTION 
ENGINEERING  STUDIES 
&  REPORTS 


PRIOR  ACCIDENTS  OR 
FAILURE  OF  DAM 

Descr i pt ion : 

Reports : 


MAINTENANCE  & 
OPERATION  RECORDS 


None  -  recreation  dam  for  residential  develop¬ 
ment  . 


SPILLWAY  PLAN,  SECTIONS  Revised  plan  included  in  the  PennDER  drawings. 
AND  DETAILS 


NDI  NO.  PA-00  895 


NDI  NO.  PA-00 
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895 

CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  Woodland  and  open  fields 

ELEVATION: 

TOP  NORMAL  POOL  &  STORAGE  CAPACITY:  Elev.  952 _ 175  Acre-Feet 

TOP  FLOOD  CONTROL  POOL  &  STORAGE  CAPACITY:  Elev.  957  Acre-Feet 

MAXIMUM  DESIGN  POOL:  _ Elev.  955.25 _ 

TOP  DAM: _ Elev.  957 _ 

SPILLWAY: 

a.  Elevation  _ 952 _ _ _ 

b.  Type  _ Concrete  broadcrested  weir. 

c.  Width  44  feet. 

d.  Length  Chute  57  feet 

e.  Location  Spillover  Left  abutment. 

f.  Number  and  Type  of  Gates  None. 

OUTLET  WORKS: 

a>  lyPe  _ Submerged  intake.  _ _ 

b.  Location  Near  center  of  embankment  at  downstream  toe. 

c.  Entrance  inverts  933 

d.  Exit  inverts  _ 937 . 5 _ 

e.  Emergency  drawdown  facilities  18  inch  pipe _ 

HYDROMETEOROLOGICAL  GAGES: 

a‘  Type  _ Nona. _ _ 


b.  Location  _ 

c.  Records 
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SUMMARY  DESCRIPTION 
OF 

FLOOD  HYDROGRAPH  PACKAGE  (HEC-1) 
DAM  SAFETY  VERSION 


The  hydrologic  and  hydraulic  evaluation  for  this  inspection  report 
has  employed  computer  techniques  using  the  Corps  of  Engineers  computer 
program  identified  as  the  Flood  Hydrograph  Package  (HEC-1)  Dam  Safety 
Version. 

The  program  has  been  designed  to  enable  the  user  to  perform  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of  the  over¬ 
topping  potential  of  the  dam,  and  (2)  the  capability  to  estimate  the 
downstream  hydrologic-hydraulic  consequences  resulting  from  assumed 
structural  failures  of  the  dam.  A  brief  summary  of  the  computation 
procedures  typically  used  in  the  dam  overtopping  analysis  is  shown 
below. 

Development  of  an  inflow  hydrograph  to  the  reservoir. 

Routing  of  the  inflow  hydrograph (s)  through  the  reservoir  to 
determine  if  the  event  (s)  analyzed  would  overtop  the  dam. 

Routing  of  the  outflow  hydrograph  (s )  of  the  reservoir  to 
desired  downstream  locations.  The  results  provide  the  peak 
discharge,  time  of  the  peak  discharge  and  maximum  stage  of 
each  routed  hydrograph  at  the  outlet  of  the  reach. 

The  output  data  provided  by  this  program  permits  the  comparison  of 
downstream  conditions  just  prior  to  a  breach  failure  with  that  after  a 
breach  failure  and  the  determination  as  to  whether  or  not  there  is  a 
significant  increase  in  the  hazard  to  loss  of  life  as  a  result  of  such  a 
failure . 

The  results  of  the  studies  conducted  for  this  report  are  presented 
in  Section  5. 

For  detailed  information  regarding  this  program  refer  to  the  Users 
Manual  for  the  Flood  Hydrograph  Package  (HEC-1)  Dam  Safety  Version 
prepared  by  the  Hydrologic  Engineering  Center,  U.  S.  Army  Corps  of 
Engineers,  Davis,  California. 
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APPENDIX  D 
GEOLOGIC  REPORT 


APPENDIX  D 


GEOLOGIC  REPORT 


Bedrock  -  Dam  and  Reservoir 

Formation  Name:  Cat ski 11  Formation. 

Lithology;  The  Catskill  Formation  consists  of  gray  to  red  brown 
sandstones  interbedded  with  red  and  gray  siltstones  with  some  minor 
shale  beds. 


Structure 


The  dam  is  located  in  an  area  of  essentially  horizontal  bedding. 

No  details  of  local  geology  are  available.  Fracture  traces  in  the 
area  strike  N5°E  and  N70°E. 


Overburden 

The  only  exploration  was  in  the  form  of  test  pits  dug  by  backhoe. 
Bedrock  was  found  at  3.5  to  6  feet  below  land  surface.  Soil  was 
noted  to  be  one  to  two  feet  thick. 


Aquifer  Characteristics 


The  rocks  of  the  Catskill  Formation  are  generally  impermeable  and 
ground  water  movement  is  on  bedding  planes  and  fractures.  Where 
fracturing  is  intense,  considerable  movement  is  possible. 


Discussion 


The  plans  for  this  dam  called  for  a  cutoff  trench  to  be  dug  into 
rock  under  the  main  embankment.  The  dike  on  the  west  side  was  to 
have  a  V-shaped  groove  cut  to  bedrock.  There  was  no  inspection  of 
the  foundation  during  construction.  There  is  the  possibility  of 
leakage  through  the  rock  below  the  cutoff  trench,  along  the  strong 
N5°E  fracture  system.  Leakage  is  not  likely  to  cause  deterioration 
of  the  bedrock. 


Sources  of  Information 


1.  Geologic  Map  of  the  Factoryville  Quadrangle,  on  open  file,  Pa. 
Geol.  Survey,  Harrisburg,  Pa. 

2.  Air  Photographs,  scale  1:24,000.  Dated  1969. 

3.  Plans  and  correspondence  in  file. 
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GEOLOGIC  MAP  -  Saddle  Lake  Dam 


(geology  from  Pa.  Geol.  Surv.  open  file) 
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